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Immunofluorescent Studies in Synovial Tissue 
in Psoriatic Arthritis. O. FVRAND, O. J. MELLBYE. 
AND J. B. NATVIG , Rikshospitalet , UniverSity Hos· 
pital, Oslo, Norway. 
Recent studies on psoriatic arthritis suggest. 
immunologic activity, and deposition of immuno-
globulins (Ig) in synovial tissue has been reported 
in a few patients with psoriatic arthritis. 
In this study, 10 patients with psoriatic a rthriti 
were synovectomized and the synovial tissue st ud · 
ied with direct immunol1uore5cence (IF) for the 
detection of IgG , IgM . IgA, C3, and fibrino~en . 
related antigen (FR-antigen) in frozen sections. 
and in 2 of these patient.s in saline-extracted 
paraffin ections . Synovial tissue from 5 patients 
with tears of the meniscus served as controls. 
In all sections from psoriatic arthritis. FR-anti -
gen was found at the synovial lining. most pro-
nounced at the surface of the lining cells, extending 
to some deeper cell layers with diminishing inten -
sity. In 2 cases deeper deposits of FR·antigen were 
observed. All patients in the control group showed 
FR·antigen at the synovial lining, but only in the 
frozen sections. 
In 9/ 10 patients Jg was demonstrated in the 
cytoplasm of relatively large mononuclear cel1s 
probably representing plasma cells, in the synovial 
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membrane with antisera against 19G and IgA in 
4/ 10, IgG in 3/10, and IgA in 2/10. Extracellular 
deposits of 19 in saline-extracted paraffin sections 
in the 2 cases showed, in 1 case, pronounced de-
posits of IgG as a continuous pa.ttern, with traces of 
IgM and JgA. In the second case a more feeble but 
coarse pattern of IgG was observed. 
C3 could not be found in the sections. In the 
control group, neither 19 nor C3 could be demon· 
strated . 
The present investigation indicates immunologic 
activity in the synovial tissue in patients with 
psoriatic arthritis. 
Lymphocyte Subpopulations in Melanoma 
Patients, W. J . PICHLER, G. STINGL. H . NEUMANN, 
AND W . KNAPP , Institute of Immunology and Divi-
sion of Experimental Dermatology, Department of 
Dermatology I, University of Vienna . Vienna, 
Austr ia. 
Four lymphocyte subpopulations were deter· 
mined in the ci rculating leukocyte populations of 
32 melanoma patients 1 to 12 months after surgical 
removal of the primary tumor. 
E rosell e formation was used as a marker for 
T·cells (T·E,); "active" T·cells (T·E, ) were deter· 
mined according to the method of Wybran (J Clin 
Invest 52:1026, 1973): complement receptor· bear· 
ing lymphocytes (CRL) were determined using 
EAC rosettes: and membrane immunoglobulin-
bearing lymphocytes were labeled using estab· 
lished immunol1uorescence procedures (M·!g) . 
The patients were staged accordin~ to the estab· 
lished I- IV staging system and the tumors were 
classified according to Clark, employing tissue 
invasion levels I- Vas criteria. Fift y-nine patients 
without any sign of cancer or autoimmune disease 
served as controls . 
We found a significant decrease of T·E, (52, 
controls 63. p < 0.01) and T·E. (25, controls 35. p 
< 0.01) whereas the CRL and M·Ig lymphocytes 
were normal. No correlation could be found be· 
tween the decrease of T·E, and T·E, and the 
invasion level of the melanoma with regard to the 
clinical stages examined. 
We also investigated the patients for the appear-
ance of circulating autoantibodies against nuclei , 
mitochondria. smooth muscle and parieta l cells. 
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We did not find a higher frequency of autoantibod-
ies in melanoma patients as compared to the 
controls and there was n O correlation between the 
appearance of autoantibodies and the decrease of 
T·E1 or T· EIII in melanoma patients . 
Study of T-Lymphocytes in Chronic Lymphoid 
Leukemia. J . H UNYADI. A. Dosozy. S. Husz, AND 
N. SIMON. Department of Dermawiogy. Un iversity 
Medical School. Szeged . Hungary. 
Mycotic and viral infections are common in 
association with chronic lymphoid leukemia (CCL) 
because of the lowered immunologic resistance of 
the patients. The aim of our study was to examine 
the T-lymphocytes mainly responsible for cell -
mediated immunity. 
The proportion of T -lymphocytes. the phytohe· 
magglutinin (PHA)-induced ['Hjthyrnidine incor-
poration, as well as the leukocyt.e migration·inhib. 
iling (LMll effect of purified protein derivative 
(PPD ) have been determined in 20 healt hy individ-
uals and 12 CLL patients. 
The proportion of T -cells in the peripheral blood 
in the eLL patients was significantly lower (7 .9 '/i ) 
than in the healthy individuals (62.7 %). The mean 
values of the PHA- induced ['H Ithymidine incor-
porat ion were 2566 dpm/ 10' lymphocytes in e LL 
and 20510 dpm / 10' lymphocytes in the healthy 
group (p < 0.001). whereas comparative data were 
36843 dpm / IO' T·cells and 32740 dpm/ IO' T-cells 
(p < 0.3). With regard to the LMI effect of PPD. 
there was no signirlcant difference. 
Limited function of the T -cells was neither 
detectable by the stimulating effect of PHA when 
correlated with the T -lymphocytes. nor by the LMI 
effect of PPD . Thus. the clinically depressed cellu-
lar immunity in eLL may be the consequence of 
the relative decrease of the proportion of T-cells 
and not a functional defect of the existing T-cells. 
Immunocytochemical Identification of Mononu-
clear Cells in Cutaneous Lymphomas . A. 
CLAUDY. D. SCtfMIIT. J. VIAC. P . SOUTEYRAND, AND 
J. THIVOLET , Clin . Dermat.. Hopital Ed . Heriot , 
Lyon, France. 
Cell suspensions obtai ned from skin biopsies and 
blood were submitted to various assays: E . EA. 
EAC rosettes, FITC and peroxidase anti·HGG 
conj ugates, and horse antihuman t.hy m ocyte 
serum conjugated to peroxidase (viewed in light 
and electron microscopy). Results have been com-
pared to cytomorphoiogic parameters. Accord ing 
to t.he T /B ratio, three patterns are outlined: 
B-cell proliferation- chronic lymphocytic leu· 
kemia (T : 1- 8%; B: 55-80%): Peroxidase conju -
gates have shown a unique type of labeling within 
peripheral cytoplasmic vesicles and without mem-
b rane labeling that may account for the absence of 
capping and the spotted IF pattern . 
T-cell prolifetation-Sezary syndrome and my-
cosis fungoides (T: 62-75 %; B: 7- 12%): Sezary cells 
show an irregular membrane labeling with anti -T 
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peroxidase conjugates and an absence of labeling 
with Fab peroxidase anti-HGG conjugates in EM . 
Proliferat ion of immatu re cells lacking conven -
tional markers-acute lymphoblastic leukemia . 
reticulosarcoma, and lymphosarcoma . 
A new cell type is described in the tissues with a 
lymphocyte· like appearance in EM , an a bsence of 
microvilli. an absence of T -cell markers, and 
having both membrane and cytoplasmic la beling 
with Fab peroxidase and F IT C conjugates. T hese 
cells are absent from blood but presen t in tonsils. 
The PHA and PWM stimul ation of these cells in 
cul t ure has been studied. These cells seem to 
actively synthesize 19 without undergoing plasma 
cell tran sformation: they may represent a local 
immune defense mechanism . 
In Situ Identific a t ion of Lymphoreticular Cells 
in Benign and Malignant Conditions. G. STtNGL, 
K. W OLFF, AND W. KNAPP. Division of Experimen-
tal Dermat.ology. Department of Dermatology I , 
and Ins titute of Immunology, Univers it y of Vi -
enna. Vienna, Austria. 
Confl icting reports exist concerning the identifi-
cat ion of mononuclear subpop ulaLions in tiss ue 
sections. Elaborat ing on a previously published 
t echnique (J Invest Dermatol 61 :82. 1973) which 
utilizes known differences in cell memb rane recep-
tors, a method was developed which yields highly 
reproducible results. 
Sheep erythrocytes (E) were coated with either 
IgG or IgM antibody (A) to form IgGEA or IgMEA . 
IgMEA was incubated with mouse complement 
(C) to form IgMEAC. Cryosections were layered 
with E. IgMEA , IgGEA. and IgMEAC. rinsed in 
PBS. fixed in 3% glutaraldehyde, and stained. 
Mononuclear subpopulations in normal lymph-
oid tissue and in neoplastic and infl ammatory 
conditions of the skin were investigated. On tonsil 
and on lymph node sections IgMEAC strongly 
adhered to the B-dependent areas . whereas IgG EA 
bound exclusively to areas colonized by macro-
phages. IgMEA and E showed no adherence on any 
tissue section. 
These results show that, on tissue sections, 
IgMEAC is a selective marker for complement 
receptor ly mphocytes; IgGEA. on the other hand, 
selecti vely labels macrophages and monocytes. 
The application of tbis techn ique to cell typing in 
neoplastic and inflammatory mononuclear infil-
trates gave the following results: 
IgMEA IgGEA I,MEA, 
Mycosis fungoides 20- 30% 
Chronic lym phat ic loo%> 
leu kemia 
Lymphosarcoma 100% 
Acute myelogenous 
leukemia 
Psoriasis 30- 40% 0- 2% 
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Measurement of lntracorneal Cohesion in Hu-
man Stratum Corneum In Vivo. S. NICHOLLS AND 
R. M ARKS. Department of Medicine. Welsh Na-
t ional School of Medicine. Cardiff. Wales. 
T he fo rces that bind horny squames together 
determine the integrity of the membrane and 
influence its t hickness and degree of visible scal-
ing. The ability to measure these forces would help 
in understanding the pathogenesis of the scaling 
dermat.oses and aid the evaluation of keratolytics 
a nd hydrating agents. We report here a new 
technique (cohesography) designed to measure the 
force required to remove a known area of st ratum 
corneum in vivo. In this method a circular metal 
head (50 mm ') is stuck to the skin su rface with a 
cyanoacrylate adhesive . A manually d riven piston 
removes the head from the skin and a quartz 
crystal transducer produces a charge proport ional 
to the force required to distract the horny layer 
which is electroni cally recorded. Sex and si te 
differences are detectable using this technique. 
Highest readings were obtained from swart.hy-
skinned a nd negro indiv id uals. Two indirect tech-
n iques were also used : (1) measurement of contour 
t racings from skin surface biopsies (surfometry L 
and (2) the cou nting of squames liberated from the 
surface after a standardi zed mechanical stimulus 
(scrub technique!. The number of peaks and the 
area under the stl rfometr ..... tracing a lso showed sex 
and si te differences which correlated well with the 
cohesography find ings. Correlation was not main -
ta ined in all ci rcumstan ces as this method also 
reflects the internal structure of the horny layer. 
The number of horn cells liberated after us ing the 
scrub technique correlated well with cohesography 
resu lts in detecting site and sex differences but not 
in all other respects as this technique measures 
hor izontal scale-to-scale cohesion. It is suggested 
that the th ree t.echniques are complementary. 
measure slightly different properties of the stratum 
corneum, and together provide a profile of the 
cohesive property of the horny layer. 
Appendage-Forming Properties of Dermal and 
Epidermal Cells. D. D HOUAILLl" AND P. SENGEl., 
Laboratoi re de Zoologie et Biologie animale. 
Universit.e sc ientifique et medicale de Grenoble. 
Grenoble, France. 
The morphogenetic properties of dermis and 
epidermis were analyzed by hE'terospecific and 
heterotopic recombinations between birds and 
mammals. 
T he epidermis is responsi ble for the c1ass-
specific nature (hair or feathe r) of appendages and 
for t he amino acid composition of t heir keratin s. 
These intrinsic properties of ectodermal tissues can 
be expressed by cells not only from hai red or 
feathe red areas but also from scaled or glabrous 
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skin or from extraembryonic membranes. 
The dermis from appendage-forming skin con-
veys two kinds of morphogenetic messages : (1) 
early ones, which can be understood by an epider. 
mis of another zoological class and are responsible 
for the initiation , size. and distr ibution of append-
age rudiments; (2) la ter ones, which can only be 
unde rstood within the class and are necessary for 
the com pletion of the specific architecture of ha ir 
and feather. Only the early " initiator'" messages 
are lacking in dermis from glabrous areas. wh ich 
ot herwise contains all t he necessa ry information 
for the accomplishment of morphogenesis. 
P rospective glab rous skin and extraembryonic 
somatopleure can be transformed into feather-
forming skin: by mechanically interfering with 
them, mesodermal components of t hese areas can 
be endowed with both early and la te morphoge-
netic properties and thus be transformed into 
fun-capacity dermis. 
Agglutinins to Corynebacteriu m acnes Type I in 
the Normal Population: An Age-Related S tudy. 
G . GOWLAND. K . T . H OLLAND. AND W. J . CUNLIfFE, 
University Departments of Immunology, M icrobi -
ology. and Dermatology. The General Infirmary. 
Leeds. England . 
To date there is no information on the levels of 
antibody to Corynebacteria in the general popula-
tion from birth to old age; the present study was 
designed to remedy this situation . A doubling 
dilution agglut.inin t.est in 1-ml vol umes was used 
and read according to the settling pattern of the 
organ isms after 20 hI at room temperature. Orga-
nisms were grown in Reinforced Clostridial Me-
dium in a constant st rea m of nit ro~en to maintain 
anaerobiosis and ensure agitation . 
Four-month -old children have measurable tiLers 
and by 8 months have high titers of agglutinins. 
Apart from a slight fall-off at 10 to 11 years. high 
titers are maintained throughout life . From early 
childhood up to and including 10- to Il -year-olds. 
t he predominant. antibody is IgM with only low 
levels of IgG. People aged 18 and upwards have 
predominantly IgG agglutinins. The IgM to IgG 
conversion occurs between 11 and 18 years. This 
time int.erval encompasses both puberty and the 
time of onset of acne vulgaris. 
The Fate of Staphylococcal Exfoliatin in Adult 
and Newborn Mice. P . FRtTSCH , P. ELIAS. AND J. 
V ARCA, Departments of Dermatology. Yale Univer-
sity. New H aven, and University of California. San 
Francisco, U. S . A., and Division of Experimental 
Dermatology. Department of Dermatology L Uni-
versity of Vienna, Vienna, Austria . 
Adult mice a re resistant to experimental gener-
alized staphylococcal scalded-skin syndrome 
(SSSS ), thus reflecting the incidence pattern of 
the disease in humans. Since in both species skin of 
al l ages is equally susceptible to localized SSSS, 
resistance is seemingly due to extracutaneous fac · 
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tors. To test the role of metabolism, staphylococcal 
exfoliatin (ET) was purified by isoelectric focusing, 
labeled with "'I by the Chloramine T method , and 
injected subcutaneously into newborn and adult 
mice . Blood, urine, and tissue samples were ob· 
t ained at regular intervals up to 48 hr . In adult 
mice, blood tracer peaks at 2 hr, then declines with 
a half-life time of JO hr, while urine levels rise 
sharply , exceeding blood levels JOO-fold at 2 hr. 
Blood levels of neonates rise 20% higher and 
decline much slower. Urine levels reach only 15-
fold of blood levels. After a 3-hr period. ';; of t he 
dose injected is recovered in adult mOuse urine 8S 
compared to Yrs in newborn mouse urine. Blood and 
urine '..racer levels in newburn Tat were simasr \.0 
those of newborn mice. Comparable ET values 
occur in skin . liver, duodenum. and thyroids of 
adults and newborns, but kidneys of adults con-
centrate ET much more avidly than those of 
newborns. Adult mouse urine, containing ET me-
tabolites, is biologically active . Nephrectomized 
and CCI.-poisoned adult mice develop generalized 
SSSS following ET injection, whereas subtotally 
hepatectomized animals remain resistant. These 
results indicate that metabolism andlor rapid 
excretion protect normal adults from SSSS while. 
conversely, the susceptibility of infants may be 
related to renal immat urity. 
Ernst Jung. Mannheim, Presiding 
Reduced UV -Induced DNA Repair Synthesis in 
Patients with Actinic Keratosis_ B. LAMBERT, U. 
RINGBORG , AND G. SWANBECK , Department of Clini-
cal Genetics, Radiumhemmet and Department of 
Dermatology, Karolinska sjukhuset. Stockholm, 
Sweden . 
The purpose of the present investigation was to 
find out whether patients acquiring actinic kerato-
sis have a reduced UV -induced DNA repai r synthe-
sis. Ten patients, 53 to 81 years old , with histologi -
cally confirmed actinic keratos is were analyzed . 
White blood cells in phosphate -buffered saline 
from each donor were distributed on 7 Petri dishes . 
Five Petri dishes were exposed to UV light from a 
low-pressure mercury vapor lamp (Philips T UV 
6W) with doses between 3.2-J9.2 J /cm'. The cells 
were transferred to centrifuge tubes with growth 
medium , and hydroxyurea was added at a final 
concentration of 10- 2 M to 1 of the unexposed 
controls and to 4 of the UV light-exposed speci-
mens. After 30-min preincu bation , ['H lthymidine 
was added followed by a 2-hr incubation. The 
incubation was interrupted and the free nudeo-
tides were extracted. The material was transferred 
to a glass-fiber filter , dried, solubilized, and the 
radioactivity was measured in a Packard liquid 
scintillation spectrometer . As a control group, 10 
people of similar age with normal skin were used . 
Hydroxyurea inhibits DNA replication but not 
DNA repair synthesis. In non irradiated cells the 
l'H Ithymidine uptake was not significantly differ-
ent in the control group and in the group with 
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actinic keratosis , with or without addition of hy-
droxyurea. In irradiated cells from patients with 
actinic keratosis, the ['Hlthymidine incorporation 
was only about 50% of that of t he control group 
without hydroxyurea added and 70% with hydroxy· 
urea. We conclude that average repair capacity in 
patients with actinic keratosis is about 30 % below 
that of the controls . 
UV A-Mediated Psoralen-Tissue Interactions: 
Subcellular Events_ K . KONRAD, F. GSCHNAIT, H . 
HONIGSMANN , AND K . WOLFF, Division of Experi -
mental Dermatology, Department of Dermatology 
r. University of Vienna , Vienna, Austria . 
Photochemotherapy involves the interaction of 
systemically administered pSDr81ens and long-
wave (UV A) light. Although some molecular mech -
anisms have been extensively studied, the cellula r 
events following photochemotherapy a re little 
understood. This study describes the ultrast ruc-
tural changes in normaJ and psoriatic skin aft.er 
both syst.emic and topical photosensitization with 
8-methoxypsoralen (8-MOP I and subsequent ex-
posure to 1, 4, and 6 minimal phototoxicity doses 
(MPD) of UVA (320-400 nm ), ranging from 1.6-8 
J /cm'. Biopsies were performed immediately I. 10, 
24, 48, 72 hr, and a week after exposure. 
Ultrastructural changes became evident after 24 
hr , peaking at 72 hr: intercellular edema within the 
epidermis; perinuclear edema and aggregation of 
tonofilaments withb occasi onal keratin ocytes 
leading to sunburn cen -like changes; increase of 
the number of ribosomes and enlargement of 
nucleoli of keratinocytes; vasodilatation and in -
creased permeability of superficial blood vessels 
and mast cell degranulation were the main find-
ings . Systemic and topical photosens iti za tion dif-
fered in that, in the form er. the cellular responses 
were less pronounced and were clearly dose related 
(I < 4 < 6 MPD) whereas they were less predict -
able and far more severe in the latter. often 
involving cytolysis and frank destruction of tissue. 
Therapeutic doses of UV A after systemic photosen-
sitization ( I MPD) led only to minimal edema a nd 
never to cytologic damage. Identical changes were 
seen in psoriasis. These changes a re si milar to 
UVB· induced sunburn reactions without psora len 
photosensitization and indicate that. morphologi-
cally, the cellular response to UVA-mediated 
DNA-psoralen photoadducts and/or cross-links is 
identical to that of UVB-induced thymine dimeri -
zation. 
Pharmacokinetics of 8-Methoxypsoralen (8-
MOP) after Oral and Local Application_ W. 
SCHALLA, H. SCHAEFER, B. KAMMERAU. AND A. 
ZESCH, Dermatology Clinic of the Free University 
of Berlin , Rudolf-Virchow Hospital , Berlin . West 
Germany. 
The pharmacokinetics of ' H -Iabeled 8-MOP (in 
the absence of UVA irradiation ) were followed after 
a s ingle oral dose (40 mg, 5 ~Ci ) and after local 
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application of 100 mg of a 1% ointment (18 /l ei) to 
28 em 2 skin surface. 
After oral dose. label could not be detected in the 
horny·layer stripping films. sweat, beard, hair, or 
sputum . Label was maximal in serum within the 
first hou r; after 24 hr it could not be measured. The 
excretion in urine and feces revealed a maximum 
before 4 hr; however, label could still be detected in 
the urine after 8 days and in the feces after 4 days. 
Eighty percent of the ad ministered label was 
excreted in the urine, 20% in the stool. The label in 
the urine was investigated by thin·layer chroma -
tography and the 8·MOP was found to be totally 
metabolized. Mathematical analysis of t he course 
of the excretion in the urine fits best a 2-coropart-
ment model with two half-time constants of L1ot11, = 
1.35 and t'112 \ = ]2.0 hr. 
After topical application, a maximal concentra-
~ion in the epidermis ( ..... 0.15 J.Lg/cm2 of tissue) is 
observed between 30 and 300 min followed by a 
quick decline . T his course can be explained by the 
establishment and consecutive emptying of the 
horny layer reservoir. The excretion of label in t he 
urin e reveals a first maximum after 18 hr and a 
second, lower maximum after 38 hr. Forty-four 
hou rs after local application no more label is 
detected in urine samples. 
These results will be discussed in relat.ion to 
clinical experience in topical and oral photo-
chemotherapy of psoriasis with 8·MOP. 
MORNING SESSiON 
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Biologic Compensation for Missing Protective 
Function of the Skin Due to Congenital Lack of 
Tonofibrils. J. ANTON-LAMPRECHT, Universi tats-
Hautklinik. Heidelberg, West Germany. 
Light and electron microscopic studies of the 
skin in a pat ient with severe hys trix -like hyperker-
atosis revealed the aJrnosl enti re lack of tonofi-
brils in epidermal keratinoc~' tes. Apart from kera · 
tohyalin and kerati nosomes, however. the cells 
synthesize increasing amounts of membrane-
bound granules with finely granular content.s. so 
far unknown in normal or abnormal human skin. 
These granules are successively transported to the 
cell borders, combine with the cell membranes. 
and extrude t heir contents to the intercellular 
spaces in the same way as keratinosomes. As a 
resu lt , t. he "horny layer" is built up mainly by 
intercellular substances and horn cell membranes 
cover ing nearly empt.y horn cells that lack a · 
keratin fibril s. 
Comparison of this type of keratini zat ion dis-
turbance with keratinization patterns in vertebrate 
epithelia of different vertebrate classes reveals a 
striking simila rity of these unknown granules with 
amphibian mucous granu\es. Data will be pre-
sented concern ing their t rue nature in accordance 
with t he view t hat they constitute compensation 
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for the missing protective skin function from defec· 
tive a- keratin by intercellular mucus-like sub-
stances. 
Our patient thus represents an example of a 
repetition of earlier phylogenetic differentiation 
patterns in a case of an inborn error of keratiniza-
tion. 
The Cell Cycle Time in Psoriasis. M. D UFFlLL, N. 
A. WR1GHT, AND S . S HUSTER, University Depart· 
ments of Dermatology and Pathology, Newcastle 
upon Tyne, EngJand . 
To date, no direct measurement of the cell cycle 
time (Tc) has been made in psoriatic epidermal 
cells; recent estimates have been indirect and 
founded on incorrect assumptions. We have at-
tempted a direct measurement. of Tc in psoriasis 
and compared th is with jndirect methods involving 
refined assumptions. 
The cell cycle time was measured using the 
fraction oflabeled mitoses technique with tritiated 
thymidine ( ['H rrdR) in psoriatic skin , with serial 
biopsies over 45 hr. The flash Jabeling index (I.) 
was determined 1 hr after ['H rrdR in 6 further 
patients. The rate of entry into mitosis was deter-
mined in 8 patients after intradermal vincristine 
sulfate, and the rate of entry into DNA synthesis 
was measured using a double· labeling method wit h 
['H ]TdR given intraderm ally in 5 patients with 
psoriasis . 
The FLM curve was computer fitted to give a 
mean T, of 56.4 ± 1.9 hr (SE). and the mean 
du ration of DNA synthesis (t.J was 7.7 ± 0.6 hr. 
The vincristine procedure gave a birth Tate of 12.7 
cells/ 1000 cells /hr. The I. was 10.3 ± 0.22%. From 
the double labeling, tbe rate of entry into DNA 
synthesis was 58 cells/ 1000 cellslhr . 
Assuming (a) exponential age distr ibution. (b) 
gro\\1.h fraction of unity, and (c) asynchrony, Tc 
was calculated at. 54.4 hr from vincristine and 54.8 
from the labeling index. The values agree well with 
tbe direct method. and are regarded as the best 
measurements to date. The high rate of entry into 
DNA synthesis is , however, difficult to explain. 
Effects of Dermatitis, Stripping, and Steroids 
on the Morphology of Corneocytes. A New Bio-
assay. E. HOLZLE AND C . PLEWIG , Department of 
Derma.tology , University of Munich, Munich, West 
Germ any. 
This experiment was designed to investigate t.he 
effects of increased or decreased epidermopoiesis 
on the morphology of human corneocytes. A modi· 
fied detergent scrub technique using Triton X·JOO 
was used to sam ple t he desquamating portion of 
the stratum corneum. The following parameters 
were measured : size (surface fJ. 2); shape (hexago-
nal , pentagonal, irregular); nuclear inclusions; 
t rabeculae: and Dumerical counts in a hemocytom-
eter . 
Specimens were obtained from adult males with 
allergic contact dermatitis (18) ; with dermatitis 
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induced with retinoic acid (11); after cellophane 
stripping (11) ; and after treatment of the derma-
titic, stripped, or normal skin with topical steroids 
(50). Data from 250.000 cells were statistically 
analyzed. The reproduci bility of the method is 
good (r ~ 0.934). 
Corneocytes from dermatitic skin differed from 
those of normal skin: t hey were 15% smaller. had 
an irregular shape. an irregular instead of symetri-
cal t rabecular network, solid nuclei 50% instead of 
less than 1% of the time, and about 300% more 
cells were collected per em :/: of skin surface . Reti-
naic acid and stripping had similar but more 
pronounced effects. Topical steroids significantly 
improved all the parameters compared to controls 
(p :5 0.01) . Beta methasone-17-dipropionat.e was 
more effective than the valerate (p :5 0.0] l in 
improving the pa rameters. 
This bioassay perm its sensitive measurements of 
corneocyte morphology in conditions that have 
altered epidermopoiesis. It provides a method to 
evaluate steroid effectiveness. 
Biochemistry of S triae Disten sae . E. RAMPINI. C. 
C IPRIANI , AND G. MORETTI , Department of Derma-
tology, University of Genoa, Genoa. Italy. 
Information on striae distensae-pink at their 
onset (s triae rubraeL whitish la ter on (stri ae 
albicantes)- is incomplete since there are only 
histologic and his tochemical observations. This 
paper is the first report on biochemistry of the final 
stage of t his cond ition- striae albicantes. Speci-
mens of human skin with striae (12 cases). of 
immediately surrounding skin (12 cases). and of 
skin from normal subjects (12 cases) were proc-
essed for the evaluation of glycosaminoglycans 
(G AGS l and t heir fractions as well as for soluble 
and insoluble collagen and water and lipid content. 
Daily hydroxyproline excretion in ur ine was also 
evaluated. Within striae, all fractions of GAGS 
were decreased (hyaluronic acid , chondroi tin -sul-
fates, heparin ). Insoluble collagen was decreased 
while soluble collagen was increased. Water and 
lipid contents were unchanged . Control skin and 
skin surrounding striae did not differ in any of the 
evaluated parameters. Urinary hydroxyprol ine was 
always with in the physiologic range. These results 
allow the conclusion that st riae distensae are the 
practically scarlike and self-limited end point of a 
process which , at its beginning, might involve the 
whole connective tissue . 
Relation of TYpe I and Type III Collagen in 
Normal S kin and Scar Tissue. L. WEBER AND W. 
N . MEIGEL, Department of Dermatology, Univer-
sity of Ulm. Ulm , West Germany. 
The human organism is endowed with at least 4 
genetically distinct collagen types, 2 of which-
type I and type ill collagen- are synthes ized in the 
normal human dermis. The purpose of this study 
was to estimate the rel ation of type I to type III 
collagen in normal skin of various ages and in scar 
tissues and keloids. 
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Skin biopsies and scar tissue (100 mg wet weight 
was sufficient) were homogenized, extracted with 8 
M urea to remove soluble material. and the insolu-
ble residue was digested with cyanogen bromide 
(CNBr). The CNBr-peptides of the collagen chains 
were separated on SOS-disc electrophoresis (12% 
gels) . The SDS-disc electrophoresis yields a char-
acter istic pattern of the CNBr-peptides and densi-
tometric evaluation allows a calculation of the 
collagen distribution of the digested material. 
Using this method we were able to demonstrate 
that fetal skin in comparison with adult skin 
contains more type III than type] collagen . 
In 8 further experiment. we investigated scar 
tissues and keloids in comparison with normal skin 
of the same probands . Abou t 100 samples of scar 
tissue and keloids with a wide range of scar age 
from 3 days to 8 years after injury or surgery were 
examined. Recently. it was demonstrated that 
scars from rat skin consisted of only type I colla-
gen. In contrast. there is clear-cut evidence from 
our results that both human scar and human 
keloid contain type I and type III collagen . but 
qualitative differences can be shown by densito-
metri c evaluation. 
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T he Sta thmok inetic Action of Vincristine in 
Psor iat ic Epidermis. J. MARKS. D. R. ApPLETON . 
M . DUFFlLL, P . ROUTLEDGE , N. A. WRIGHT, AND S . 
SHUSTER, Universi ty of Newcastle upon Tyne. 
Newcastle upon Tyne, England . 
Many workers have used metaphase a rrest or 
stathmokinetic techniques to measure proliferative 
rates in epidermis. Unfortunately. all of these 
studies have suffered from incorrect methodology 
due to lack of knowledge of the mode of action of 
the drug used. We have studied the st athmokinetic 
action of vincristine sulfate on psoriat.ic epidermis, 
using intradermal injection. 
A dose- response curve showed tha t the optimal 
dose was 1 f.l.g, given intradermally. Serial biopsies 
showed that collection of arrested meta phases did 
not begin until 0.75 hr after injection; collection 
was linear thereafte r for 2.5 hr. 
In the analysis of stathmokinetic experiments, 
computer si mulation showed that the correct 
choice of age distribution was all important. In 
normal squamous epithelium. with a single layer of 
prol iferating basa l cells. the age distribution in t.he 
cell cycle is shown to be dependent on the direction 
of the mitotic axis. In psorias is, where 3 layers of 
cells are proliferating, the age distribution in each 
layer must be added ; when this is done the age dis-
t ribution is close to exponent ial. 
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We conclude that the following a re essential for 
correct a nalysis of such experiments: (a) the cor~ 
rect dose. (b) the delay period must be measured 
and excluded. (c) metaphase degeneration must be 
avoided by a shorl exposure, (d) the correct age 
distribution must be used. In to patients with 
psoriasis, fulfi lment of these cri te ria gave a mean 
apparent cell cycle time of 54 hr in the psoriatic 
lesions. 
Androgen Metabolism and Sebaceous Activity 
in Clonal Acne. MARY F. COOPER, J . B. H AY, D. 
M CG IBBON, AND S. SHUSTER. University Depart-
men t of Dermatology, Newcast le upon Tyne. Eng· 
land. 
A simult.aneous study of and rogen metabolism 
and lipogenesis was made in shoulder skin from a 
female patient aged 26 years. with grade 2 acne on 
the left side and grade 4 on the right s ide . 
Four· millimeter punch biopsies from both sides 
were sliced and incubated in Krebs- Ringer bicar-
bonate containing [U·"C ]glucose and either 11£>. 
2,,· ' H ]testosterone or i7,,·'H ]dehydroepiandros. 
terone . Radiolabeled lipid and steroid met.abolites 
were separated by solvent fractionation and chro-
matography. and androgen metabolites were iden-
tified by reversed isotope dilut ion. 
Sebum excretion rate measured on the forehead 
was higher on the right · hand side . The biosynthe· 
sis of neutral lipids was also increased in both 
biopsies from the right side. The pattern of lipid 
labeling showed very little change. except for a 
small increase in the proportlon of wax and sterol 
esters relative to other neutral lipids. The conver-
sion of dehydroepiandrosterone to androstenedione 
and va-steroids was also greater in the biop.;y from 
the right side. The association between lipogenic 
activity and the increase in dehyd roepiandroster-
one metabolism presumably occurred because both 
neutral lipid biosynthesis and 3/i'· hydroxysteroid 
dehydrogenase and 4.5-isomerase in skin are 
thouv;ht to be confined mainly to sebaceous glands. 
The 17-oxidation of testosterone was not in-
creased on the right side. nor was 5a-dihydrotes-
tosterone formation. in spi te of a raised level of 
lipogenesis. This suggests that the increased seba-
ceous gland activity of aCne is not. associated with 
increased shoulder skin testosterone met,aboiism. 
Scanning Electron M.icroscopy of Autoradi.,. 
grams (SEMARG) and Its Use in Positioning 
Increased Cell Migration Rates in Psoriasis. G. 
E. PIERARD AND M . DE LA BRASSINNE, University of 
Liege. Liege, Belgium . 
A three-dirnensionsllocalization of the tracing of 
radioisotope incorporated in cells can be obtained 
by co m bining scann ing electron microscopy 
(SEM ) and autoradiography (ARG ). Labeled spec· 
imens coated with a layeT of diluted photographic 
emulsion (KODAK NTB2 , 10% in water) are 
exposed for 10 days, developed using standard 
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procedures, and coated with gold- palladium. In 
response to the incident electron beam of the SEM, 
the high atomic number of si lver results in an 
increased emission of secondary electrons excited 
by backscattered electrons . The labeled sites are 
brighter t.han their environment while the topo-
graphic cont rast of the biologic sample is not 
masked by the diluted emulsion. SEMARG has 
been used to locate the first·appearing labeled 
epidermal cells in the extension zone of psoriatic 
lesions injected in vivo by 5 J.lGi of tritiated 
thymidine . Newly formed lesions were used, and 48 
hr after injection the superficial layers of the 
epidermis were collected at increasing depth by 
successive stripping. Most lesions are centered by a 
follicular ostium of which thick epithelial sheaths 
ar e removed with the fi rst st ripping. With a narrow 
ring of clinically normal skin surrounding them. 
the upper part of the most external root sheaths a re 
also multilayered . The first labeled cells are always 
observed in the immediate vicinity of the hair 
canal. In psoriasis. cell proliferation and /or migra-
tion is most accelerated in a grou p of epidermal 
cells immediately adjacent to adnexae. 
The Role of the JGdney in the Regulation of 
Plasma Immunoreactive /l.MSH. A. G. SMtTH, S. 
S HUSTER, A . J. THODY. F. ALVAREZ-U DE, AND D. N. 
S. KERR , University Departments of Dermatology 
and Medicine, Newcastle upon Tyne, England. 
We have previously described elevation of 
plasma Il·MSH in chronic renal failure. We have 
now found evidence on the way in which the kidney 
regulates plasma im munoreactive /i'·MSH . Plasma 
immunoreact ive ,B-MSH was measured by the 
method of Thod), and Plummer and an improved 
extraction procedure was used 1.0 measure urinary 
/i'· MSH. 
In patients with chronic renal failure. not requir-
ing dialysis, a correlation was shown between 
serum creatinine and plasma ,B-MSH. After frans-
plantation plasma /l·MSH levels returned to nor · 
mal within 3 days . Thus the defect is related to an 
aspect of renal function . In patients maintained on 
hemodialysis. those who had undergone bilateral 
nephrectomy had significantly higher levels of 
plasma /i'.MS H than those who retained their 
kidneys (558 '" 69 compared with 249 = 46 pg/ ml). 
Plasma /i'·MS H rises with length of time on dial· 
ysis in patients who retain thei r kidneys. but not in 
the bilateral nephrectomy group, due to advance-
ment of renal damage in the former group. Thus. 
the defect is due to a nonexcretory aspect of renal 
failu re. This was confirmed by the finding that in 
normal subjects and patients with Nelson's syn-
drome, renal excretion of /i'·MSH was negligible 
until plasma levels were well above those found in 
chron ic renal failure. 
These findings suggest thai the kidney is t he 
main site of /i'·MSH metabolism and a defect in 
this nonexcretory function results in the increase in 
p·M SH seen in chronic renal failu re . 
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Unmasking of MSH Receptor. in Melanoma 
Cell • . P . FRITSCH AND J. VARGA, Department of 
Derm atology. Yale Un iversity, New Haven, U. S. 
A., and Division of Experimental Dermatology, 
Department of Dermatology I, University of Vi-
enna, Vienna, Austria. 
Melanocyte stimulating hormone (MSH) is 
bound to specific membrane receptors of 891 
Cloudman mouse melanoma cells, tbereby trigger-
ing 8 series of events leading to melanization . In 
synchronized cultures, binding and response is 
limited to the G, phase. The object of this study 
was to determine : (I) the timing of MSH binding 
at t he individual cell level. and (2) whether recep-
tors arise by new synthesis or become available by 
unmasking. Coverslip cultures were exposed to 
"'I-labeled MSH and processed for autoradiogra-
phy. Labeling occurred in a characteristic perinu-
clear location, the labeling index ranging between 
5-15%. Feulgen-stained specimens were measured 
for their DNA content in a cytospeclrophotometer. 
The population of nuclei as a whole had a high G, 
peak and Blow Sand G, plateau . In contrast, the 
population of labeled cells consisted predomi-
nantly of G, and S nudei . Other cult ures were 
pretreated with various enzyme solutions (30 min, 
37°C, PBS pH 7.2) prior to labeling with " ' J-MSH . 
Trypsin (0.02 %) and chymotrypsin (0.02 %) abol-
ished any labeling of receptor sites; testicular 
hyaluronidase (0.3 %) led to a decrease of labeled 
cells to liS as compared to untreated controls. 
Bacterial collagenase. Ii-glucosidase, and phos-
phol ipase C (0.5 % each) had no effect. Neuramini-
dase (Vibrio cholerae, 10 U/ml) led to doubling of 
the labeling index as com pared to controls. Cyto-
s pectrophotometrically. neura m in i dase- pretrea ted 
and Feulgen -stained cultures exhibited a high 
number of labeled G, nuclei , thereby rendering the 
DNA distribution curve si milar to that of the 
population as a whole . Th is finding suggests that 
MSH receptors are present in G l phase in masked 
form and can be unmasked by enzymatic removal 
of the s ialic acid mantle of the cell surface. 
Immunohis tocbemical Identification of Colla-
gen Types in Skin Diseases. S. GAY AND W. N. 
MEIGEL, Max-Planck -lnstitut fUr Bioe hem ie , 
Munchen , and Department of Dermatology, Uni -
versity of VIm , Ulm , Germany. 
Recent studies have established t hat connective 
tissue contains several chemically and genetically 
distinct collagens. Using immunohistochemical 
methods with isolated type-s pecific antibod ies 
(ab), the distribution of types I and III collagens in 
normal and patholog ic skin was investigated . In 
adult normal skin , type r ab stained t he whole 
dermis, whereas type Il1 ab reacted mainly with 
the upper portion of the dermis, showing a ret icu-
lar staining pattern . 
In systemic scleroderma and circumscribed scle-
roderma no difference in the content of type I 
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collagen was observed . The staining of type III 
collagen was significantly reduced in systemic 
scleroderma. In circumscribed scleroderma , type 
III collagen was focally arranged and gave rise to a 
granular pattern . Alterations in the distribution of 
the collagens may be related to the loss of normal 
t issue function in these diseases. The collagen 
distribution was also investigated within t he con-
nective tissue stroma of some benign and malig. 
nant tumors of the skin. Collagen in dermatofi-
broma was identified as type ITI. The connective 
tissue stroma of malignant melanoma consisted of 
type I collagen. These methods provide a useful 
tool for diagnosis in diseases involving t he connec-
tive tissue of t he skin. 
Deoxyribonuc leic Acid in Skin Reactions to 
Ultraviolet Radiation. B. E. JOHNSON AND A. 
COOKE, Laboratory A a nd Department of Derma-
tology, University of Dundee. Dundee. Scotland. 
This study set out to examine the Tole of DNA 
photochemistry in skin reactions to ultraviolet 
radiat ion (VVR). Incorporation of 5-bromodeox-
yuridine (5-BUdR) into DNA sensit izes cells to 
300-320 nm UVR by up to 1,000 t imes. If DNA is 
the molecular target for skin reactions to UVR. 
threshold dose levels in skin . the DNA of which 
contains 5- BUdR, should be lower than normal. 
Both flanks of strain A. albino mice were 
plucked to obtain areas of synchronous hai r growth 
and maximal DNA synthesis. After 5 daily intra-
dermal injections of [5-'H 1BUdR. autoradiogra-
phy, with and without DN ase, showed incorpora-
tion of analogue into DNA of 9{) 'l'< of the epidermal 
and hair follicle cells. most masl cells , and some 
fibroblasts. 
Groups of 6 mice were used to study the effecls of 
5- BUdR (5 daily intradermal injections after 
plucking) in con~entralions of 500. 250: 100. 50. 
and 0 mg%, on threshold dose levels for delayed 
edema and stasis and immediate edema (a ll dem-
onstrat.ed with intravenous Coomassie blue). and 
hair growth inhibition after exposure to UVR from 
a Westinghouse FS-20 sunlamp (emission 285- 365 
nm, pea k 310 nm ). No change in th reshold for 
vascular reactions occurred . but. a concentration-
dependent lowering of t hreshold (7 " for 500 mg %. 
4x for 250 mg %, 3 x for 100 mg%. 2 x for 50 mg%) 
for hair growth inhibition was obtai ned . No effect 
of 5-BUdR on general tissue damage was observed. 
Hai r growth inhibition , sensitized by 5- BUdR, is 
mediated by photochemical changes in DNA . If 
vascular reactions follow specific UVR dam age to 
epidermis (diffusible mediator theory) , some tar-
get other than DNA is involved. Similarly, imme-
diate edema, caused by release of histamine from 
mast cells, follows damage to some cell compart -
ment other t han DNA. Damage to blood vessel 
cells may still be due to UVR-induced changes in 
DNA as no 5-BUdR incorporation into these cells 
was seen. 
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Peridermal Cell Patterning in the Feather-
Forming Skin of the Chick Embryo. P. SENGEL 
AND A. MAUGER, Laboratoire de Zoologie et BioI· 
ogie animale. Universite scientifique et medicale 
de Grenoble, Grenoble, France. 
The shape, distribution, and orientation of peri. 
dermal ceUs were examined in the dorsolumbar 
skin of 7 l/, -day chick embryos. Most feather rudi· 
ments of mid -dorsal and lateral rows showed a 
marked cephalocaudal polarity. A similar polarity 
was found in the prospective rudiments of skin 
areas lateral to the last-formed row. On the cranial 
slope and apex of rudiments, cells are convex and 
predominantly elongated at right angle with reo 
spect to the cephaloca udal axis, whereas on the 
caudal slope, most cells a re flat, polygonal , sur· 
rounded by a borderline ridge. and oriented pre-
dominantly with their long axis parallel to the 
cephalocaudal axis . The significance of this pat-
tern is discussed in view of the fact that the 
epidermis is the determinant tissue in feather 
orientation. 
Differences in Cell Lines of Human Malignant 
Melanocytes Derived nom tbe Same Tumors. C. 
FOA , CH. AUBERT, H. RORSMAN , AND E. ROSENGREN, 
Unite 119 de l'INSERM, Marseine, France. De· 
partment of Dermatology, University of Gothen-
burg. Gothenburg, and Department.s of Biochemis-
try and Pharmacology, Uni versity of Lund, Lund , 
Sweden. 
We isolated 2 permanent human malignant 
melanocyte lines from primary tumors (8 nodular 
melanoma and a superficial spreading melanoma) 
and a lymph node. We also obtained 2 mOre cell 
lines , 1 from the primary tumor and 1 from a 
metastatic satellite lymph node of the same pa-
tient. 
The differences observed in the early cultures of 
these cell line. (differentiation right from the start 
or dedifferentiation followed by spontaneous or 
provoked redifferentiation ) and their morphologic. 
biochemical , enzyrnologic. and karyotypic charac-
teristics were studied. The cell lines derived from 
lymph nodes behaved differently from those de-
rived from primary tumorS. A parallel can be 
drawn between cell heterogeneity in vitro and the 
clinical observation in vivo. These results may 
partially explain the differences in evolut.ion of 
tumors of patients having the same histologic 
diagnosis and emphasize t.he limits of classification 
based solely on morphologic crit eri a. 
Bearing these results in mind, the problem is 
posed of which therapy is most appropriate for 
t.umors t.hat may possess several ce l1 types. 
Autoantibodies and Immune Complexes in Im-
munodermatoses. Mapping of Fine Structural 
Binding Sites. H. H ONIGSMANN, G. STING!., K. 
HOLUBAR, E. WOLFF-SCHREtNER, K. KONRAD. ANO K. 
WOLFf , Division of Experimental Dermatology, 
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Department of Dermatology 1, University of Vi-
enna, Vienna, Austria. 
Recent, heretofore unpublished studies on the 
ultrastructural localization of in vivo bound Ig and 
C in cicatricial pemphigoid (CP) , herpes gestatio-
nis (HG), pemphigus erythematosus (PE), and 
dermatitis herpetiform is (DH); and previous stud-
ies, also performed in this laboratory on pemphigus 
vulgaris (PV) , bullous pemphigoid (BP), and lupus 
erythematosus (LE) now permit a relatively com-
plete mapping of the fine structural binding sites of 
autoantibodies (AB) and immuoe complexes (lC) 
in the so·called immunodermatoses. A definite 
compartmentalization exists with respect to the 
antigenic andlor capture sites for AB and IC, 
respectively: AB (lgG) bind to the surface coats of 
keratinocytes and thus the intercellular space in 
PV; AB (IgG ) and C bind to the lamina lucida and 
to a lesser degree the lam ina densa of the basal 
lamina in BP. CP , and HG; 19G binding to both 
kerat inocyte surface coats and basal lamina occurs 
in PE and some cases of PV after UV irradiation ; 
IgA deposits a re confined to anchoring fib rils and 
microfilaments in the dermis in DH; and a nonprer-
erential accumulation of IC is found on the basal 
lamina and in a defined subepidermal zone in 
systemic and chronic discoid LE. The specifichy of 
this compartmentalization (epidermal , basement 
lamina, dermal) has been verified by two ultra-
structural immunochemical methods (horseradish 
peroxidase (HRP)- antibody conjugation. and 
HRP- anti-HRP sandwich methods) and. in those 
diseases in which circulating antibodies occur, by 
the simultaneous ultrastructural demonstration of 
the binding of circulating AB to corresponding 
sites in test tissues. The described compartmental-
ization underlines the nosologic distinctness (PV, 
BP, DH, LE) or similarity (BP, CP, HG ) of these 
conditions and supports present concepts of the 
pathogenic mechanisms involved in t hese diseases. 
A Simplified Method to Study the Growth Ki-
netics of Epidermal Keratinocytes in Culture. C. 
DELESCLUSE, M. REGNIER. "oM. PRUNIERAS , Labo-
ratory of Human Skin Tumors, Fondation Roth-
schild, Paris. France. 
Purified cultures of epidermal keratinocytes 
(EK) are useful in selecting compounds which 
might act upon the growth kinetics of this cell 
Iype. The st.andard method to study the kinetics of 
cell growth in cultu re consists of plotting against 
time the ratios of ['H Jt.hymidine (['H lTdR). ex-
pressed as numbers of tritium dpm. to micrograms 
of cellular DNA . However, its application to rou-
line pharmacology testing in EK is difficult be-
cause it requires large amounts of cells. A simpli-
fied method requiring small cell numbers is pro-
posed in which DNA evaluation is replaced by 
protein labeling with 14C-amino acid mixture ( ItC_ 
AAM) and growth kinetics is expressed as the 
variations with time of ['H lTdR/ "C-AAM ra tios. 
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Adult guinea-pig ear EK (90% plus pure basal 
cells) at the concentration of 5 x 10' cells/em' were 
pulsed daily for 1 hr with I ~Ci/ml of "C-AAM to 
measure protein synthesis. Cells were solubilized 
with 1 N NaOH, neutralized and extracted with hot 
PCA. Hydrolysate aliquots were counted in a 
2-channel liquid scintillator and DNA was mea-
sured by the technique of Burton . The profiles of 
growth curves were com parable, irrespective of the 
method used from days 1 to 15 after culture 
inception. It is concluded that the simplified 
method is valuable t.o study the growt.h kinetics of 
EK . This is important since it allows pharmaco-
logic testing in epidermal cultures on a routine 
basis. 
a -MSH and the Metabolism of Testosterone in 
the Skin of tbe Rat. A. J. THODY AND S. SHUSTER, 
Department of Dermatology, University of New-
castle upon Tyne, Newcastle upon Tyne, England . 
Testosterone stimulates sebum secretion and 
sebaceous gland lipogenesis in the rat. and in the 
presence of a- MSH these effects are enhanced. 
a-MSH may enhance the action of testosterone 
either by stim ulating it.s conversion in the skin to 
other androgens such as 5a-dihydrotestosterone 
and 5a-androstanedioL which stimulate the seba-
ceous glands in the rat.. or by increasing the uptake 
of testosterone by the skin. These possibilities were 
examined in the presenl study. 
The in vitro method of Flam igni el al wa used 
for the measurement of l4-HC)testosterone me-
tabolism. For uptake studies. rats received an 
intramuscular inject ion of Il,2-3H Jtestosterone 
and were killed 30 min later. Dorsal skin was 
removed, weighed , homogenized , and extracted 
with acetone. The extracts were evaporated to 
dryness and then dissolved in a scintillator for 
counting. 
Removal of the neurointermediate lobe (the site 
of MSH production ) had little effect on tbe testos-
terone metabolism in rat dorsal skin. Although 
testosterone conversion to androstenedione and 
androstanedione was slightly increased. the forma· 
tion of 5a-dihydrotestosterone and 5a·andros-
tanediol was unaffected. The lack of MSH would 
therefore seem to have no effect on the conversion 
of testosterone to its active Sa-metabolites. The 
treatment of intact rats with a-MSH (200 p.g/day) 
for 2 weeks also had no effect on the metabolism of 
testosterone nor on the uptake of {I,2- 3H]testoster· 
one by the skin . 
These results show that a -MSH has no effect on 
the uptake and metabolism of testosterone by rat 
skin and suggest that <>- MSH has another site of 
action. 
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A Unique Cytoplasmic Structure in Histiocytic 
Proliferations of tbe Skin. R. CAPUTO, C. CROSTI, 
AND T. CAINELLJ, Department of Dermatology, 
University of Milan , Milan, Italy . 
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In two cases of histiocytic proliferations of the 
skin, one classified as generalized eruptive histi -
ocytoma and the other only initially compatible 
with this diagnosis. semi-thin sections of biopsy 
fragments revealed 8 monomorphous infiltrate, 
mainly consisting of histiocytes containing in-
tensely stained cytoplasmic granules. In the elec-
tron microscope, most of these granules exhibited a 
unique, quite complex structure with a unit, mem -
brane 90 A thick, which in some cases surrounded 
electron-dense areas containing vesicles and mem-
brane fragments apparently derived from infold-
ings of the granule-limiting membrane. Even 
though a continuity between plasma membrane 
and granule membrane is only rarely observed. 
these histiocytes were often surrounded by numer-
ous vesicles identical with those contained inside 
the granules with regard both to size and to 
membrane thickness. Because of the negative cuI· 
ture examinations and many negative stai ns for 
bacteria. fungi. and parasites. and because these 
structures do not appear to fit with those of any 
microorganism, these granules may be assumed to 
represent a peculiar and uncommon behavior of 
the cell membranes of some histiocytes as a re-
sponse to an unknown stimu lus. 
Melanoma of the Superficial Spreading Type: 
Radioautographic Dynamic Study. J . P. CESA-
RlNI AND R. RauBIN, Laboratory of Human Skin 
Tumors. Fondation Rothschild, Paris, France. 
A very dense mononuclear cell (MNC) infiltrate 
accompanies the slow spreading horizontal phase 
of melanoma (levels 1- 2). It decreases as the tumor 
progresses rapidly in the reticular and deep dermis 
(levels 3- 5), In an attempt to correlate infiltrate 
density with malignant cell proliferat:ion, I'H ITdR 
incorporation was used. About 100 samples (1 
mm!). taken at various levels from 21 tumors, were 
incubat.ed for 4 hr in medium supplemented with 
50 ~Ci/ml of I'H jTdR (sp act 14.2 ~Ci/mM) and 
embedded in Epon . Sections (0.5~) were processed 
for radioautography. 
Despite a consistent labeling index (LI ) of kera-
tinocytes in the epidermis (5- 10%), wide variations 
of the LI were observed in the dermis. The tumor 
cell LI was inversely proportional to the dens ity of 
the MNC infiltrate . The tumor cell LI was low 
(0.1- 1 %) when the infiltrate was dense (level 2) 
and went up to 12% as MK C infiltrate weakened. 
Many of the labeled round cells were spindle 
shaped. The LI of endothelial cells, close to zero in 
the horizontal phase, was maximum (20 % of capil-
lary profiles) when the infiltrate decreased (level 3) 
and remained at 10% in the vertical growth phase. 
These observations point to the fact that a 
restricted proliferation of the tumor cells coincides 
with a dense infiltrate in tbe horizontal phase and 
that the fast-growing vertical phase of tbe tumor is 
associated with a weak infiltrate and a burst of 
vascular growth . The acquisition by l.he tumor of a 
biologic malignancy, i.e ., occurrence of metastasis, 
might reflect a change in the stromal reaction. 
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Uptake of L-Dopa and Functionally Related 
Aromatic Amino Acids into the Langerhans 
Cells. B. F ALCK, G. AGRUP, S. J 'COBSSON, H. R ORS-
MAN, E. R OSENGREN, K. SACHNER, AND M. OGREN. 
Departments of Histology, Dermatology, Pharma-
cology, and Plastic Surgery. University of Lund, 
Lund, Sweden. 
Extensive studies of the uptake and metabolism 
of L-dopa , 5-HTP. and other related amino acids in 
neuronal and endocrine cell systems have been 
extended to the human epidermis. Human split 
skin was incubated in the presence of the amino 
acid. So fa r, L·dopa has been the most thoroughly 
studied. Cellular localizat ion of dopa was demon· 
strated by the Falck- Hillarp method and the 
conlent and identity of the amino acid and its 
corresponding amine were determined by spectro~ 
fl uorometry and GC-MS. 
A pronounced accumulation capacity for L-dopa 
was found in the Langerhans cells (LC). which 
thus could be brilliantly visualized. Combined 
microspectrofiuorometric and chemical analyses 
have shown that the formaldehyde-induced 
fluorescence derives from dopa. When compared to 
the controls. the melanocytes retained thei r 
fl uorescence intensity and the spectral characteris-
tics typical for cysteinyldopa. The LC and the 
melanoc),'1.es could thus be easily differentiated. 
No addit.ional formation of pigment was registered 
in the melanocytes. Other aromatic amino acids 
such as 5-HTP have also been demonstrated to 
accumulate in the LC but it seems that L-dopa is 
the most readily taken up. The uptake mechanism 
ceases to function at low temperatures and is 
specific in the sense that the non -biogenic D-dopa 
does not enter the LC. 
The biologic significance of this amino acid 
transport mechanism is not known but may well 
represent a clue to the function of the enigmatic 
LC. The finding of tbe pronounced L-dopa uptake 
has provided a new and powerful method for the 
visualization of the Le. 
New Enzymatic Technique Applied to the Study 
of 0 - Tyrosine Conversion by Mammalian 
Tyrosinase_ C. VOULOT , J . THIVOLET , AND J. P . 
ORTONNE , Clin. Dermat. . Hopital Ed. Heriot. 
Lyon, France. 
Recently it has been reported that tyrosinase is 
not the enzyme responsible fo r the conversion of 
tyrosine to dihydroxyphenylalanine (dopa ). L-tyro-
sine oxidation by mammalian tyrosinase is often 
difficult to observe in vi tro. A special absorbing 
support conceived for the detection of enzymatic 
activities with insoluble or hardly soluble sub-
strates has been used. M ammalian tyrosinases are 
obtained from pigmented parts of the rodent eyes 
(rat, rabbit, guinea pig, hamster) and from human 
malignant melanoma or nevocellular nevi. Tyro-
sinases are separated by disc polyacrylamide gel 
electrophoresis (7.5%, pH 8.3) and their molecular 
weights (65,000--70,000) estimated by polyacrylam. 
ide gradient gel electrophoresis. Standards used 
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a re chick ovalbumin (45,000) and bovine serum 
albumin (67,000). A partial purification of tyrosin -
ases is obtained by elution from the gel. Aliquots 
(75 mil of crude or purified tyrosinase extracts ltTe 
incubated (pH 6.8, 37 "C, 24 hr) on special absorb-
ing support wit h 0.1 mM L-dopa, 0.1 mM L-dopa + 
0.1 - 4 ro M L-tyrosinase, and 0.1- 4 mM L-tyrosinase. 
A very strong melanin reaction is obtained with 0. 1 
mM L-dopa + 0.1 - 4 mM L-tyrosine in every case. 
Addition of catalase (beef liver catalase 200 
U/mg, I mg per mil does not prevent melanin 
formation. Peroxidase (horseradish peroxidase 250 
U/ mg) is unable to induce melanin formation at 
any investigated concentration. We conclude that 
investigated tyrosinases admit L-tyrosine as sub-
strate (with addition of microquantities of L-dopa 
to "spark" the reaction ) and that peroxidase is not 
involved in these reactions. 
Jorgen Sondergaard. Copenhagen. Presiding 
Anti-Inflammatory Drugs and the Control of 
&1idermopoiesis . A. J. FRANCIS AND R. MARKS . 
Department of Medicine, Welsh Nat-ional School 
of Medicine, Cardiff, Wales. 
[ncreased epidermopoiesis and epidermal thick -
ening occur over carrageenan· induced dermal 
granulomata to a similar extent as in several of the 
inflammatory dermatoses. Furthermore, intracu-
taneous injections of prostaglandins of the E series 
increase epidermopoiesis. We now report the effect 
of anti-inflammatory agents which inhibit prosta-
glandins on the epidermal component of normal 
and inflamed guinea-pig (GP ) skin . Groups of 7 
GPs were either injected intracutaneously with 
carrageenan (0.1 ml of2% carrageenan in saline) or 
an epilated area of flank skin was "stripped" to 
glistening layer with adhesive tape. The anti ~ 
inf1ammatory agents were administered to the test 
animals by daily intraperitoneal injection {controls 
received injections of the vehicle alone}. After 48 hr 
the animals were killed and the inflamed skin (or 
control area) was excised. Slices of the excised skin 
were incubated for 4 hr in the presence of tritiated 
thymidine and the skin was prepared histologically 
and autoradiographically. Epidermal thickening 
and increased labeling indices were found over the 
dermal granulomata and these parameters were 
significantly reduced in CPs receiving indometha-
cin (p < 0.001 ). Other drugs used (salicylates, 
polyphloretin phosphat-e) gave similar but less 
dramatic results . Tape-stripped skin also showed 
epidermal thickening and increased labeling in -
dices, but these did not significantly decrease in 
the drug- treated animals. T hese results support 
the suggestion that prostaglandins may be impli-
cated in the control of epidermopoiesis in some 
circu mstances. 
Mammalian Epidermal Protein Synthesis : Is.,. 
lation and Characterization of Initiation Fac-
tors. M. E. G ILMARTIN AND l. M. FREEDBERG. 
Beth Israel Hospital and Harvard Medical School, 
Boston, U. S. A. 
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Much effort is being expended in the isolation 
and characterization of the factors that control the 
init iation of protein synthesis in a variety of 
prokaryotic and eukaryotic tissues. Previous stud-
ies of epidermal and hair root protein synthesis 
have indicated to us that the in vitro systems used 
by all investigators have the characteristics of 
systems deficient in initiation. OUf studies of 
inhibitors of initiation and elongation in epidermal 
and hair root systems have reinforced our conclu-
sion. Therefore, we have undertaken the studies 
described below, aimed at the identification of 
initiation factors from homogenates of epidermis 
and hair root cells. 
The tissues used have been obtained from latex -
epilated guinea pigs . Epidermal and hair root cells 
have been homogenized, the ribonucleoprotein 
particles have been obtained by differential cen-
t rifugation, and the initiation factors subsequently 
removed by salt extraction. The factors have been 
partially purified by DEAE-cellulose chromatogra-
phy. Assays of initiation factor activity have been 
based upon binding of initiator tRNA to both 
cellulQse nitrate filters and 40S ribosomal subunits. 
From both epidermal and hair root cell ribo-
somes we have isolated, partially purified. and 
characterized a protein factor which directs the 
binding of initiator tRNA to the small ribosomal 
subunit in a GTP-dependent react.ion . This factor 
corresponds to the reticulocyte IF·2 factor which is 
central to control of initiation. In addition , IF-3-
like activity has been identified and an inhibitor of 
the initiation reactions has been found in the salt 
wash of epidermal ribosomes. Our hypothesis is 
that the interplay of these several factors is critical 
to the magnitude of in vivo protein synthesis in 
mammalian epidermis and hair roots. 
Potentiat ing Effects of Prostaglandin E , a nd t he 
Prostaglandin Endoperoxide PGH, on Cu-
taneous Responses in Man. O. HAGERMARK, K. 
STRANDBERG , AND M. HAMBERG, Departments of 
Dermatology and Clinical Pharmacology. Karolin -
ska Hospital, and Department of Chemistry, Karo-
linska Institute, Stockholm, Sweden. 
Itch and fiare responses induced by intradermal 
injections of histamine (67 ng), prostagland in E, 
(PGE,) (100 ng). the prostaglandin endoperoxide 
PGH, (100 ng) which has a short half-life (5 min 
at 37°C), a nd the stable endoperoxide analogue 
15 (S)-hydroxy-9a,11a-(epoxymethano)prosta,5.13-
dienoic acid (EPA) (100 ng) were studied in volun-
teers. The PGs and EPA were given alone and in 
combination with histamine. The histamine·elic· 
ited flare reached a maximum in 3 min and had 
disappeared after 1 hr. PGE, induced a similar 
flare reaction initially but this response was gradu· 
ally replaced by a smaller, dusky, and well-delim-
ited erythema. The flarelike erythema and itch 
induced by either histamine or PGE, were reduced 
by oral pretreatment with the antihistaminic d rug 
chlorcyclizine, indicating that at least part of the 
PGE, response might be mediated via histamine 
release. 
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PGH, and EPA had weak and inconsistent 
effects when given alone, but in combination with 
h istamine they, like PGE" elicited itch of longer 
d urat ion and flare of larger area than could be 
accounted for by simple additive effects of any 
released histamine. In this respect the potency of 
the three compounds was of about the same order 
of magnitude . 
The results indicate that PGs and PG intermedi-
ates formed in skin may potentiate the prurito· 
genic and f1are ·inducing effects of inflammagens in 
man . 
Enzymic Histamine Degradation by Skin : Inhi-
bition by a Histamine H , Receptor Antagon ist. 
S . YAMAMOTO, D. FRANCIS , AND M. GREAVES , Insti-
tute of Dermatology, London , England . 
Because of mounting interest in the use of 
histamine H2 receptor antagonists in inflammatory 
skin disease. we have studied the action of a 
representative H2 antagonist, burimamide. on his· 
tamine tUrnover in skin. Burimamide caused a 
dose- related increase in tota l (released + residual ) 
histamine content of antigen·challenged skin slices 
fTom sensitized guinea pigs in vitro. Values ob· 
tained. measured by bioassay and expressed as % 
enhancement. were: 18. 1 ± 4.7 (10 - ' M); 34.2 ± 
10.5 (5 x 10- ' M) ; 40.4 ± 7.8 00- ' M) . 
Since the increase was not reversed by a potent 
histid ine decarboxylase inhibito r, 4-b romo- 3-
hydroxybenzyloxyarnine. it was not due to in-
creased histamine biosynthesis. Studies of decay of 
histamine activity in the presence of normal s kin 
revealed that skin is a rich source of histamine-
degrading activity . 
Incubation of skin slices with 80 ng of hist.amine 
base caused a progressive decline of histamine 
activity (15 % at 15 min: 70 % a t 60 min) . This was 
not due to active uptake by skin slices because the 
histamine content of the slices was unaltered. 
Studies of temperature sensitivi ty indicated that 
the degradation is enzymic . Burimamide caused a 
dose-related reversal of histamine degradation by 
skin. Incubation of slices with 80 ng of histamine 
and buramamide (4 x 10- ' M to 4 x 10- ' M) for 60 
min at 37°C ca used progressive reversal of hista· 
mine degradation reaching 60-65 % with the high-
est burimamide concentration. We conclude that 
burimamide inhibits enzy mic histamine degrada -
tion by skin, and that this accounts for the 
accumulation of histamine during anaphylaxis in 
guinea· pig skin. 
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Cutaneous Androgen Indices_ J. L. BURTON , M. 
M. BENHALIM, W. D. JEANS, AND GAY MEYRICK. 
Dermatology Department, Bristol Royal Infirmary, 
Briston, England. 
Cutaneous processes which are thought. to be 
influenced by circulating plasma androgens in-
clude male-pattern a lopecia (MPA), te rminal hair 
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distribution (THD), sebum excretion rate (SER), 
sweat secretion rate (SSR), and skin thickness 
(ST). It is not known how well these factors corre-
late with each other, nor how they relate to other 
indices of androgenic status such as bone and 
muscle thickness (BT and MT) and plasma andro-
gens. We have studied these factors in 48 normal 
males, aged 40 to 65 years, using the following 
methods: MPA graded visually 1 to 5; THD graded 
visually over trunk, arms, legs, and fingers; SER 
gravimetric: SSP. gravimetric after pilocarpine 
iontophoresis; ST radiographic; BT and MT radio· 
graphic; plasma testosterone, radioimmunoassay. 
The results showed a significant correlation be; 
tween MPA and limb hair. and between limb hair 
and trunk hair, but the correlation between all 
other measurements was poor. We conclude that 
the above indices do not reflect simply circulating 
plasma test.osterone levels. 
Testosterone Metabolism in Basal Cell Tumors. 
G. MORETII , E. RAMPINI , P. CAROO, AND C. CI-
PR1ANI, Department of Derma tology. University of 
Genoa. Genoa. haly. 
Steroid hormones are actively metabolized by 
skin and influence proliferation. Concern ing tu-
mors, the lit.erature contains only the penial data 
of Wotiz who found a quantitat.ive reduction of 
testosterone metabolism in various skin t.umors . In 
this paper a quantitative and qualitative in vitro 
analysis of testosterone metabolism on 8 basal cell 
epit heliomas has been performed and the results 
are co mpared with those [rom normal surrounding 
skin. 
17/l-Hydroxysteroid dehydrogenase activity in 
healthy and neoplastic tissue was equal; 5a· reduc-
Lase activity was significantly decreased in tumors; 
androst.anediol production was also reduced but the 
difference from normality was not sunistically 
significant. As a consequence of faulty metabolism 
the production in tumors of steroids such as 
5cr·androstanediol is decreased. These hormones 
are capable of promoting the differenriation of 
epithelial cells. It is suggested that a connect ion 
may exist between the metabolic alteration ob-
served and the incapability of basal cell epitheli -
omas t.o differentiate. 
Estrogenic Action on Human Interfollicular 
Epidermis. P. SHAHRAD AND R. MARKS, Depart-
ment of Medicine. Welsh National School of Medi -
cine, Cardiff, Wales. 
While there is no doubt that estrogens increase 
glycosaminoglycan synthesis and water con tent of 
the dermis. there is much less unanimity concern -
ing the effect of eSIrogens on the epidermis. Re-
cently, Punnonen has shown that the epidermis of 
post menopausal women becomes thicker and 
shows increased mitotic activity after administra-
ion of estrogenic compounds by mouth . However, 
lur findings suggest that the effect of estrogens on 
he epiderm is depend on the dose, the body site 
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considered, the saturation of the receptor sites, and 
other modulating factors. Using an in vitro 
method, depression of the incorporation of tritiated 
thymidine and proline by epidermis in t be pres-
ence of high concentrations of estrone has been 
demonstrated. Thin sheets of skin (consisting pre-
dominantly of epidermis) from the lateral aspects 
of the thighs of young male volunteers were divided 
into small explants that were incubated for 24-hr 
periods in the presence of estrone or solvent. 
During the last 4 hr of incubation the t ritiated 
precursor was added. The incorporated activities of 
the small explant were determined by liquid scin-
tillation counting and related to the surface area of 
the skin fragment. The results show depression of 
the incorporation of the precursors. In addit ion, 
examination of skin from women about to undergo 
oophorectomy before operation and after 3 months 
of receiving oral estriol succinate therapy (4 mg 
daily) does not confirm the suggestion thai estro-
gens cause epidermal thickening or increase mi-
totic activity in all circumstances. 
Reversibility of Altered Epidermal Structure 
and Function in Patients Treated for Thyroid 
Disease , and the In Vitro Effects of Thyroid 
Hormones on the Epidermis. P. J. A. HOLT AND R. 
MARKS, Department of Medicine. Welsh National 
School of Medicine , Cardiff. Wales. 
A recent study has shown that disturbances of 
epidermal structure, growth. and metabolism 
occur in patients with thyroid disease. Epidermal 
thickness is reduced and the rete pattern altered in 
hypothyroidism, while in thyrotoxicosis increases 
in epidermal cell production and in synthet ic 
activity are seen. The aim of this study has been to 
determine whether the epidermis tends to revert to 
normal after treatment for the thyroid disorder and 
to study whether any changes occur in vitro in the 
replicative and metabolic activity of the epidermis 
with increasing concentra.tions of thyroxine (T4) 
and tri-iodothyronine (T3). Eleven patients with 
thyrotoxicosis and 7 with hypothyroidism were 
studied before and after treatment. Mean epider-
mal thickness (MET) in numbers of cells and the 
ratios of the lengths of the basal cell layer to the 
granular cell layer (BIG ratio) were used as indica-
t.orS of epidermal structure. Epidermal growth was 
measured by a labeling index (L1 ) method and by 
estimating the rates of incorporation of tritiated 
thymidine into skin sheets. Epidermal metabollc 
ac tivity was determined by estimating the rates of 
incorporation of tritiated proline and histidine. In 
the thyrotoxic grou p following t reatment, all the 
values obt.ained apart from thymidine incorpora· 
tion into skin sheets changed toward normal. In the 
hypothyroid group following treatment. histidine 
and proline incorporation, the L1, and MET 
changed towarp norm al. The in vitro incorporation 
of thymidine and proline increased as the concen· 
trat ion of T4 and T3 increased. Epidermal struc· 
t ure and metabolism retlect thyroid status but are 
not accurately correlated with it. 
